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PROBLEM TO BE SOLVED: To provide a permanent magnet 
rotating machine with good 

safety in separated structure between motor and generator 
windings, large motor 

torque, and high generating voltage of the generator, by 
adopting an adequate 

number of turns of thick windings and a large winding 
coefficient of the stator 

winding made up of a stator magnetic pole number and a 
permanent magnet pole 
number . 

SOLUTION: A magnetic pole 41 of a stator core 4 has a 
straight shape with a 

constant magnetic pole width, and a slot bottom surrounded 
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by the magnetic pole 

and a yoke 4 0 is made triangular. A stator winding made ■ 
winding 5 with a 

given turn number is molded to be engaged with the stator 
pole and mounted on 

the stator pole with an insulating material 6 in between. 
A wedge 13 made of 

insulating material is fitted to a small groove in the 
stator pole . Motor 

windings 5a are provided every other half the number of 
stator poles. In 

addition, generator winding 5b is provided at every 
remaining stator pole. In 

this case, the pole number (M) of the stator and the pole 
number (P) of the 

rotor have a relation; M: P=6n: (6n± 2 ) in the 
constitution, where n is an 
integer of 2 or above . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to permanent magnet rotation 
electrical machinery, especially the generated voltage of motor torque and a generator is large, and it 
is related with the permanent magnet rotation electrical machinery equipped with the 
concentrated- winding stator suitable for thick line coil-ization. 
[0002] 

[Description of the Prior Art] As for the rotation electrical machinery which uses a battery etc. as a 
power supply, a high current is energized by the low battery. For this reason, in order that the stator 
winding wound around the stator magnetic pole of this kind of rotation electrical machinery may make 
resistance smallness, the thick line coil is used. The stator used for this conventional kind of rotation 
electrical machinery is explained using drawing 19 . 

[0003] although drawing 19 is the cross-sectional view seen from the shaft orientations which show 
the stator 84 of the conventional rotation electrical machinery — each 12 stator magnetic pole 85al to 
85al2 — the center from a yoke 86 — turning — a radial — and it is formed in a hoop direction at equal 
intervals, and each point 85bl to 85bl2 of the stator magnetic pole 85al to 85al2 is formed in the 
configuration which spread in the hoop direction WO is the slit width between the adjoining stator 
magnetic pole, 85al [ for example, ], and 85a2, and the configuration of 

pars-basilaris-ossis-occipitalis 87a of the slot 87 formed between each stator magnetic pole is formed 
in the radii configuration. 

[0004] Generally, permanent magnet rotation electrical machinery has a stator magnetic pole, and the 
stator winding is arranged intensively at this magnetic pole. And at the conventional permanent 
magnet rotation electrical machinery, it is M about the ratio of the number M of magnetic poles of a 
stator, and the number P of magnetic poles of a permanent magnet :P = having been referred to as 3:2 
was common. Furthermore, the coil for motors and the coil for generators are wound and arranged in 
the same slot. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, there were the following troubles with the 
rotation electrical machinery which has the above-mentioned conventional concentrated-winding 
stator. 

(1) Since the slit width between the stator magnetic poles which adjoin since it is formed so that the 
point of a stator magnetic pole may spread in a hoop direction was narrow as shown in drawing 19 , 
and the slit width which a nozzle passes was narrow in the stator of the conventional rotation 
electrical machinery when winding the thick line coil with which a stator magnetic pole is equipped 
using the nozzle of a winding machine, the width-of-face size of a nozzle was restricted and such a 
thick line coil was not able to be wound. 
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(2) Moreover, even if it was going to use the coil which carried out the bobbin volume of the thick 
line beforehand, the aforementioned slit width was not able to insert in the stator magnetic pole from 
the path center side of a stator according to a narrow thing. 

[0006] (3) Furthermore, since a slot pars basilaris ossis occipitalis is a radii configuration, slot area is 
also small and the total number of winding of a coil is also restricted. 

(4) moreover, several magnetic poles of a stator ~ several magnetic poles of M and a permanent 
magnet - the ratio of P — M [ :P ] Since it was =3:2, cogging torque was large, and since the winding 
factor which moreover shows the rate of a deployment of a coil was as small as 0.866, motor torque 
was small and became the small rotation electrical machinery of the generated voltage of a generator. 

(5) further — several magnetic poles of a stator -- several magnetic poles of M and a permanent 
magnet — the ratio of P — M [ :P ] Since it is =3:2, the coil group for motors and the coil group for 
generators cannot be arranged to a separate stator magnetic pole, but both insulation is shared, and it is 
inferior to safety. 

[0007] this invention aims at offering the permanent magnet rotation electrical machinery which has 
the concentrated- winding stator which solved the above-mentioned trouble of the conventional thing. 
[0008] 

[Means for Solving the Problem] The permanent magnet rotation electrical machinery which has the 
concentrated- winding stator of this invention In order to solve the above-mentioned technical 
problem, in a thing according to claim 1 The stator which looped around the coil the stator magnetic 
pole of the stator core which equipped the in-a-circle yoke with two or more stator magnetic poles 
arranged at the radial, respectively, In the rotation electrical machinery which has the 
concentrated- winding stator equipped with the rotator equipped with the permanent magnet which has 
two or more magnetic poles held free [ rotation ] through the opening at this stator, the width of face 
covers an overall length, and the magnetic pole of a stator core is a fixed straight configuration. 
Prepare a sulculus in the almost symmetrical position of the both sides near [ the ] the nose of cam, 
and the pars basilaris ossis occipitalis of the magnetic pole which adjoined, and the slot demarcated in 
a yoke is formed in the shape of a triangle. The aforementioned stator magnetic pole was equipped 
with the stator winding which cast the coil which rolled the number of turns of a predetermined 
number possible [ attachment ] to the aforementioned magnetic pole through the insulator, and it 
considered as the composition which attached the wedge in the sulculus prepared in the 
aforementioned stator magnetic pole. According to this composition, the slit width between the stator 
magnetic poles which a stator magnetic pole adjoins as mentioned above by forming the slot pars 
basilaris ossis occipitalis in the shape of a triangle in the straight configuration where magnetic pole 
width of face is fixed also spreads. For this reason, the stator winding of the thick line by which the 
bobbin volume was carried out beforehand can be inserted in a stator magnetic pole from the shaft 
center side of a stator core. Furthermore, slot area can increase, therefore the total number of winding 
of a stator winding can be made to increase. 

[0009] With the permanent magnet rotation electrical machinery which has a concentrated-winding 
stator according to claim 2, it considered as the composition which has arranged the coil for motors 
alternately in the moiety of a stator magnetic pole, and has arranged the coil for power generation to 
the stator magnetic pole of the remaining moieties similarly. If it is made such composition, an 
insulation of both the coils of the coil for motors and the coil for generators will be separated 
completely, and the rotation electrical machinery whose safety improved will be obtained. Moreover, 
a terminal treatment number can also be lessened. 

[001 0] It constituted from permanent magnet rotation electrical machinery which has a 
concentrated-winding stator according to claim 3 so that the number of turns of the coil for motors and 
the coil for power generation might be differed. By making it such composition, generator voltage can 
be beforehand enlarged in consideration of a part for the voltage drop by the load of a generator 
output. 
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[001 1] It is <(2/3) (P/M) < (4/3), and the relation between the number M of magnetic poles of a stator 
and the number P of magnetic poles of the permanent magnet of a rotator consisted of permanent 
magnet rotation electrical machinery which has a concentrated-winding stator according to claim 4 so 
that it might become P!=M. In the combination of such a range of M and P, the above-mentioned 
winding factor which shows the rate of a deployment of a stator winding is equivalent as compared 
with the conventional thing, or can acquire a large numeric value. 

[0012] At the permanent magnet rotation electrical machinery which has a concentrated- winding 
stator according to claim 5, it is M about the relation between the number M of magnetic poles of a 
stator, and the number P of magnetic poles of the permanent magnet of a rotator :P It constituted so 
that it might become =6n: (6n**2) (however, n is two or more integers). By 0.970 and n= 4, since a 
winding factor serves as 0.983 and a big numeric value by n= 2 by having made it such a ratio of M 
and P, big motor torque and power generation voltage are obtained, and, moreover, cogging torque 
serves as small rotation electrical machinery 0.933 and n= 3. 
[0013] 

[Embodiments of the Invention] The gestalt of 1 operation of the permanent magnet rotation electrical 
machinery which has the concentrated-winding stator of this invention is explained using drawing 1 . 
Drawing 1 is drawing of longitudinal section in which cutting the part which shows the gestalt of 
operation of the above-mentioned permanent magnet rotation electrical machinery of the three phase 
circuit concerning this invention, and lacking and showing it. 

[0014] In this drawing, the permanent magnet rotation electrical machinery 1 of this invention consists 
of a stator 2 and a rotator 3. The stator 2 is pulled out through the bush 9 where the cable 10 
electrically connected with the output terminal 8 of the insulator 6 with which a stator core 4, a stator 
winding 5, and a stator winding 5 are insulated, the connection board 7 which connects the terminal 
line (not shown) from a stator winding 5, and the connection board 7 was fixed to the front cover 11. 
Moreover, the front cover 1 1 which prepared radiation- fin 1 la which fixed the stator core 4 to inner 
skin in the ends of shaft orientations, and a front cover 1 1 and the rear cover 12 which fitted in are 
arranged. 

[0015] On the other hand, the permanent magnet 21 which counters a stator core 4 through an opening 
is fixed to a rotor core 22, and a rotor core 22 is pressed fit in a shaft 23, or the rotator 3 is being fixed 
by the key (not shown). On the other hand, the pressure plate 24 of the shaft orientations of a rotor 
core 22 which specifies the shaft-orientations position of a rotor core 22 is being fixed to the edge by 
only nut 25b which can be thrust into a shaft 23. Moreover, the tie-down plate 27 which fixed the 
magnet 26 for magnetic pole position detection used as the same pole as a permanent magnet 21 to the 
another side edge of a rotor core 22 is arranged. 

[0016] Here, from the end face of a permanent magnet 21, the magnet 26 for magnetic pole position 
detection has a predetermined opening distance in shaft orientations, and is arranged. Ball bearings 
28a and 28b were formed, and it has inserted in the bore section of a front cover 1 1 and a rear cover 
12, and has fitted into the ends of a shaft 23 at it, respectively. It is fixed so that it may not move to 
shaft orientations by nut 25c which ball bearing 28a has an inner ring of spiral wound gasket screwed 
by nut 25a, and screws an outer ring of spiral wound gasket in the front-cover bore section. 
[0017] The substrate 29 which has arranged the magnetic pole position transducer 26 which detects 
the position of the permanent magnet 21 of a rotator 3 is being fixed to point 1 lb which counters the 
magnet 26 for magnetic pole position detection, and shaft orientations through an opening at the 
permanent magnet 21 of the bearing bearing portion of a front cover 1 1 . Generally, this magnetic pole 
position transducer consists of a Hall IC, a hall device, etc., and is formed in the three-piece 
circumferencial direction in the 120 machine angles pitch. 

[0018] Next, the cross-sectional view of the permanent magnet rotation electrical machinery 1 which 
has the concentrated- winding stator of this invention which formed the coil for motors and the coil for 
generators in drawing 2 as a stator winding 5 is shown. Moreover, the cross-sectional view of a stator 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi 



core 4 used for drawing 3 at the permanent magnet rotation electrical machinery 1 of this invention is 
shown. In drawing 2 and drawing 3 , a stator 2 consists of wedges 1 3 which served both as a stator 
core 4, the insulator 6 which is the insulator of a stator winding 5 and a stator winding 5, fall 
prevention of a stator winding 5, and the insulation. 

[0019] Furthermore, the structure of each part is explained using drawing 2 and drawing 3 . First, a 
stator core 4 consists of stator magnetic poles 41 equipped with 12 magnetic poles to which the sign 
from the stator-core yokes 40 and 5 1 to 62 was given. Next, as shown in drawing 3 , two slots 42a and 
42b are established in the bore side point of the stator magnetic pole 41, and as for the cross-section 
configuration, magnetic pole thickness t consists of straight configurations of direction of diameter of 
inside and outside common 1 thickness so that even a base may serve as the same configuration from 
a nose of cam. Thus, since the configuration of the stator magnetic pole 41 was made into the straight 
configuration, the slit section size W between the adjoining stator magnetic poles 41 (for example, 
between the magnetic pole number 55 and 56) can be formed so that it may become larger than the slit 
size WO of the conventional example shown in drawing 19 </A> . 

r00201 Moreover, the cross-section configuration of pars-basilaris-ossis-occipitalis 70a of the 
outer-diameter direction of a slot 70 where a stator winding 5 is arranged is formed not the radii 
configuration from the conventional shaft center but in the shape of \ which were connected in a 
straight line like illustration ] a triangle. For this reason, the thickness of the center section o f the yoke 
40 between stator magnetic poles of the direction thickness of a path of the yoke 40 of a stator core is 
as small as t2 to the thickness tl of the yoke 40 of the stator magnetic pole 41 . Thus, the cross section 
of a slot 70 can be enlarged by having made the configuration of slot pars-basilaris-ossis-occipitalis 
70a into the shape of a triangle. 

[0021] The rotator 3 which counters through a stator core 4 and an opening consists of rotor cores 22 
which carry out the laminating of the permanent magnet 21 and thin griddle often poles (or 14 very), 
and become as shown in drawing 2 . In addition, as shown in Table 1 of drawing 5 mentioned later, a 
stator magnetic pole is a winding factor with the magnetic pole of 12 permanent magnets same on ten 
poles or no less than the 14 poles. 

[0022] Each permanent magnet 21 does not prepare a shrinkage ring in the outer-diameter section, but 
comes to counter with a stator core 4 through the areola soon. Moreover, a permanent magnet 21 is an 
abbreviation trapezoidal shape, is inserted in the reverse trapezoidal-shape slot of a rotor core 22, and 
is fixed with adhesives etc. In addition, the inferior surface of tongue which touches nothing and a 
rotor core 22 in the upper surface which counters the cross-section configuration of a permanent 
magnet 21 through a stator core 4 and an opening like illustration as it is circular is flat, fixing with a 
rotor core 22 can constitute firmly, and it has the feature which can be manufactured cheaply while it 
will bring the magnetic-flux distribution of an opening close to a sine wave, if a both-sides side is 
formed so that a taper may be attached. 

[0023] About the number M of magnetic poles of the stator of this invention, and the number P of 
magnetic poles of the permanent magnet of a rotator, much combination is possible. It becomes as it is 
shown in the table 1 showing the relation between the combination of M and P, and a winding factor 
in drawing 5 when it calculates in the range of a relation which is <(2/3) (P/M) < (4/3), and serves as 
PNM in examination of how to select the combination of this M and P. According to Table 1, it turns 
out that the winding factor of all the combination of M and P is 0.866 or more. 
[0024] therefore, the value same with the rotation electrical machinery with which the ratio of M and 
P has the conventional concentrated- winding stator of 3:2, since a winding factor K is 0.866 as 
mentioned above as the combination of M and P currently carried out conventionally — or the high 
numeric value beyond it is shown Especially the thing that gave the sign of * to the column of 
magnetic pole several P" of "permanent magnet shows the combination used as the maximum winding 
factor K. 

[0025] It is M when this winding factor K expresses the relation of the combination of the number M 
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of magnetic poles of a stator and the number P of magnetic poles of a permanent magnet used as the 
maximum by the general formula :P = it becomes 6n: (6n**2). However, n is two or more integers. 
Moreover, subsequently to the combination of the winding factor K maximum [ above-mentioned ] in 
what gave the sign of # to the column of magnetic pole several P" of "permanent magnet of Table 1, 
the winding factor K shows a large combination of M and P. 

[0026] By the above examination, the gestalt of operation of this invention explained below explains 
the composition which adopted the combination which set the number P of magnetic poles of 12 and a 
permanent magnet to 14 for the number M of the stator magnetic pole of Table 1 . 
[0027] The magnetic-flux distribution map of 1/2 cross section in the magnetic field analysis in the 
case of the permanent magnet 21 of 12 stator magnetic poles 41 and 14 poles used for drawing 4 in the 
example of the permanent magnet rotation electrical machinery 1 which has the concentrated-winding 
stator of this invention is shown, in drawing 2 , on account of illustration, although the permanent 
magnet 21 shows the case of ten poles, it turns out that this drawing 2 and the magnetic-flux 
distribution map of drawing 4 are compared — as ~ magnetic flux — the stator magnetic pole 5 1 to an 
opening -- a passage — a permanent magnet 21 and a rotor core 22 — having passed ~ after ~ 
respectively — the permanent magnet 21 and opening of a unlike pole — a passage — the stator 
magnetic pole 52 — said — it is divided into 62 and returns to the stator magnetic pole 51 
[0028] For this reason, if a stator winding 5 is arranged to the stator magnetic pole 51 and the stator 
magnetic pole 57 of a 180-degree position which counters, since magnetic flux will interlink to a 
stator winding 5, a part for one phase of the motor of a three phase circuit and a generator can be 
constituted. Moreover, a winding factor serves as 0.933 and a large value also by this case. 
[0029] Moreover, since there is no inclusion with the stator magnetic pole 41 and a permanent magnet 
21 more magnetic than the magnetic-flux distribution map shown in drawing 4 and there is almost no 
magnetic leakage flux between the permanent magnets 21 which adjoin by having countered with the 
opening soon, it turns out that there is much effective magnetic flux. 

[0030] It returns to drawing 2 and arrangement of the stator winding 5 which is another feature in this 
invention is explained. A stator winding 5 consists of 12 of stator winding 5a for six motors, and 
stator winding 5b for six generators. It is alternately equipped with stator winding 5a for motors to the 
magnetic pole numbers 51, 53, 55, 57, 59, and 61 of the stator magnetic pole 41 like illustration. 
Moreover, it is equipped with stator winding 5b of a generator to the magnetic pole numbers 52, 54, 
56, 58, 60, and 62 of the remaining stator magnetic poles 41. 

[0031] Therefore, in drawing 2 , 51a, 53a, 55a, 57a, 59a, and 61a show stator winding 5a for motors 
summarized, respectively, and 52a, 54a, 56a, 58a, 60a, and 62a show stator winding 5b for generators. 
Beforehand, as shown in drawing 6 using a coil fixture, the bobbin volume of the stator winding 5 
which consists of each stator winding 5a for motors and stator winding 5b for generators is carried 
out, and two per one coil are pulled out for the terminal line in the start of a volume, and the end of a 
volume. 

[0032] The perspective diagram of the insulator 6 of L cross-section configuration which consists of 
an insulator with which each stator magnetic pole 41 is equipped at drawing 7 is shown. The insulator 
6 with which the cross section shown in drawing 7 which wraps in this stator magnetic pole 41 
equipped with the rectangular hole the stator magnetic pole 41 shown in drawing 2 is inserted every 
stator magnetic pole 41, and stator winding 5a for motors and stator winding 5b for generators are 
further inserted in each predetermined stator magnetic pole 41 through an insulator 6. The state after 
insertion of an insulator 6 is shown in drawing 2 . 

[0033] After inserting a stator winding 5, the wedge 13 of the shape of sheet metal shown in drawing 
8 which changes from an insulating material to the slot 42 of the stator magnetic pole 41 is inserted 
from shaft orientations, and is used for an insulation and fall prevention of a coil 5. After inserting a 
wedge 13, a stator winding 5 is fixed by the varnish or mould material. The connection diagram of 
stator winding 5a for motors is shown in drawing 9 . In stator winding 5a for motors, in a 
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three-phase-circuit permanent-magnetic motor, a coil consists of the three phase circuit of U, V, and 
W phase. 

[0034] U phase is the magnetic pole number 51 (only henceforth the stator magnetic pole 51) of the 
stator magnetic pole 41 . Ul (+) of stator winding 51a arranged giving the indication same about other 
magnetic pole numbers, and stator winding number 57of stator winding 5a arranged to stator magnetic 
pole 51 and stator magnetic pole 57 of 1 80-degree opposite position a (only henceforth stator winding 
57a) Ul (-) which gives an indication with the same said of other coil numbers is connected in series, 
and U phase is constituted. 

[0035] Next, VI (-) of stator winding 53a by which V phase has been arranged at the stator magnetic 
pole 53, and VI (+) of stator winding 59a arranged to the stator magnetic pole 59 of a 180-degree 
opposite position are connected in series, and V phase is constituted. Similarly, Wl (-) of stator 
winding 61a arranged at the stator magnetic pole 61 of the position which counters Wl (+) and it of 
stator winding 55a by which W phase has been arranged at the stator magnetic pole 55 1 80 degrees is 
connected in series, and W phase is constituted. It connects and the end terminal of a volume of the 
stator windings 57a, 59a, and 61a of U, V, and W phase serves as the neutral point. The sign of (+) 
and (-) shows the winding direction of a coil here, in (+), a clockwise rotation is shown and (-) shows 
a counterclockwise rotation. 

[0036] The connection diagram of stator winding 5b for generators is shown in drawing 10 . In stator 
winding 5b for generators, a coil consists of a three phase circuit of U, V, and W phase with a 
three-phase-circuit permanent magnet generator. U2 (-) of stator winding 52a by which U phase has 
been arranged at the stator magnetic pole 52, and U2 (+) of the stator magnetic pole 52 and stator 
winding 58a arranged to the stator magnetic pole 58 of an opposite position 180 degrees are connected 
in series, and U phase is constituted. Next, V2 (+) of stator winding 54a by which V phase has been 
arranged at the stator magnetic pole 54, and V2 (-) of stator winding 60a arranged to the stator 
magnetic pole 60 of an opposite position 1 80 degrees are connected in series, and V phase is 
constituted. Similarly, W2 (-) of stator winding 56a by which W phase has been arranged at the stator 
magnetic pole 56, and W2 (+) of stator winding 62a arranged to the stator magnetic pole 62 of an 
opposite position 180 degrees are connected in series, and W phase is constituted. 
[0037] It connects and the end terminal of a volume of the stator windings 58a, 60a, and 62a of U, V, 
and W phase serves as the neutral point of a generator. A sign (+) and (-) show the winding direction 
of a coil like the case of coil 5a for motors, in (+), a clockwise rotation is shown and (-) shows a 
counterclockwise rotation. Thus, with the permanent magnet rotation electrical machinery 1 which has 
the concentrated-winding stator of this invention, since stator winding 5a for motors and stator 
winding 5b for generators are arranged alternately at the separate stator magnetic pole 41, both 
insulation is separated completely. 

[0038] It is good as for N1<N2 so that N2 winding of stator winding 5b for generators may enlarge 
power generation voltage beforehand to Nl winding of stator winding 5a for motors in consideration 
of a part for the voltage drop not only in the number of the same winding but the load of a generator 
output. 

[0O39] At the gestalt of above-mentioned operation, for the number P of magnetic poles of 12 pieces 
and a permanent magnet, the number M of magnetic poles of a stator is [ the permanent magnet 
rotation electrical machinery 1 which has the concentrated-winding stator of this invention ] M, 
although it is the thing of 14 poles and being explained :P = 0.933 of the same winding factor is 
obtained also for the thing of M= 12 pieces and P= 10 pole constituted from conditions of 6n: 
(6n**2). However, n is two or more integers. 

[0040] Although the bobbin volume of the clockwise rotation and stator winding 57a is carried out 
counterclockwise, stator winding 51a which constitutes U phase of stator winding 5 a for motors 
connects the volume start of 57a with the volume end of stator winding 51a and it consists of phases 
of Ul (+) and Ul (-) If the bobbin volume of the stator windings 51a and 57a is carried out in the 
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same winding direction (for example, the direction of a clockwise rotation) and the volume end of 
stator winding 51a and the volume end of coil 57a are connected, the phase of Ul (+) and Ul (-) will 
be obtained. As mentioned above, the required composition phase of a stator winding 5 is obtained 
also for U of stator winding 5b for V of other stator winding 5a for motors, W phase, and generators, 
V, and W phase by the same method. 

[0041] It can equip with the coil 5 by which the bobbin volume was carried out since the slit width 
between contiguity stator magnetic poles became large also as the shape of a taper with which 
magnetic pole width of face becomes small as it replaces with this although, as for the stator magnetic 
pole 41, magnetic pole width of face covered the overall length as mentioned above and being 
considered as the fixed straight configuration, and the magnetic pole width of face by the side of the 
yoke 40 of a stator core is large and it goes to a bore side smoothly to a magnetic pole 41 . Moreover, 
the permanent magnet rotation electrical machinery which has the concentrated-winding stator of this 
invention shown with the gestalt of the above-mentioned implementation is the case where it 
considers as the composition of the motor which has arranged stator winding 5a for motors alternately 
in the half of the number M of the stator magnetic pole 41, and prepared stator winding 5b for 
generators in the remaining half, and a generator. 

[0042] by the way, a motor ~ the composition which arranges stator winding 5a for motors alternately 
in the half of the number M of the stator magnetic pole 41, and arranges stator winding 5a for motors 
also to the stator magnetic pole 41 of the remaining half in order to consider as the rotation electrical 
machinery which has an independent concentrated-winding stator ~ then, it is good It becomes the 
composition which similarly arranges stator winding 5b for generators alternately in the half of the 
number M of the stator magnetic pole 41, and arranges stator winding 5b for generators also to the 
stator magnetic pole 41 of the remaining half, then the rotation electrical machinery which has a 
generator independent concentrated-winding stator. Here, let the number of winding of the stator 
winding 5 for motors, and generator coil 5b be the double precision in front. 

[0043] As shown in the coil connection diagram of drawing 1 1 , insertion arrangement of the 12 stator 
windings 5 which consist of the thick line which carried out the bobbin volume beforehand is carried 
out at 12 stator magnetic pole 41 total. U phase by four of Ul [ of stator winding 51a / of Ul(+)52a / 
of Ul(-)57a ] (+) of Ul(-)58a V phase next, by four of VI [ of stator winding 53a / of Vl(-)54a/ of 
Vl(+)59a ] (-) of Vl(+)60a Furthermore, W phase is constituted from four of Wl [ of stator winding 
55a/ of Wl(+)56a/ of Wl(-)61a ] (-) of Wl(+)62a, and the composition connected in series for every 
phase, then the rotation electrical machinery which has a concentrated-winding stator used as an 
independent motor and a generator similarly are obtained. 

[0044] Drawing 9 , drawing 10 , and drawing 1 1 are schematics of a stator winding used for the 
rotation electrical machinery which has the concentrated-winding stator of this invention, respectively, 
a whole set line independently by the way, as coil 5for motors a Or although the case where the coil 5 
in phase is connected in series is shown, respectively when it forms as coil 5for generators b, or when 
coil 5 for motors a or coil 5b for generators is used independently, the coil 5 in phase is also 
connectable in parallel. By drawing 12 , as a stator winding 5 used for the permanent magnet rotation 
electrical machinery of this invention, namely, coil 5a for motors Drawing 13 shows the connection 
diagram at the time of connecting a coil simple substance for coil 5b for generators in parallel, 
respectively, and forming one phase, and drawing 14 shows the case where connected in parallel what 
made the coil 5 in-series, and one phase is formed, in the independent machine of coil 5 for motors a, 
or coil 5b for generators by it. Moreover, what made the coil 5 parallel may be connected in series, 
and one phase may be formed. 

[0045] In addition, although it is necessary to make it the number of turns of each coils 5a and 5b turn 
into the same number when connecting in parallel, an example of coil 5a for motors, the wire size of 
each coil of coil 5b for generators, and the relation of number of turns is shown in Table 2 of drawing 
17 about the example of connection shown in drawing 9 or drawing 1 1 and drawing 12 , or drawing 
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14 . As for phiDl and phiD2, in this **, the following (1) formula, phiD2, and phiD3 have the relation 
of the following (2) formulas. 

Cross-section [ of phiD2 ] = (cross section of phiDl)/2 (1) 

Cross-section [ of phiD3 ] = (cross section of phiD2)/2 (2) 

[0046] Although the magnetic pole 41 of a stator core 4 was equipped with the insulator 6 and it has 
equipped with the stator winding 5 through this insulator 6 with the structure of a stator 2 shown in 
drawing 2 If it constitutes in the magnetic pole which gave discontinuous construction 41G which 
made coats, such as synthetic resin, adhere to the inner circumference side of the magnetic pole 41 of 
a stator core 4 as shown in drawing 15 With the permanent magnet rotation electrical machinery 
which serves as substitution of an insulator 6 by these discontinuous construction 41G, therefore has 
the concentrated- winding stator of this invention, the composition which omitted the insulator 6 to the 
magnetic pole 41 of a stator core 4 is also considered. 

[0047] The eddy current loss generated in the permanent magnet by depression of the flux density of 
the stator magnetic pole slots 42a and 42b can be reduced by permeability being larger than air, for 
example, using the magnetic wedge which laminate-ized synthetic resin and iron powder by heating 
and pressurization instead of the wedge 13 of the shape of sheet metal by the aforementioned 
insulating material shown in drawing 8 . For this reason, mitigation of the temperature rise of a rotator 
3, and the improvement in efficiency of the rotation electrical machinery 1 and also vibration and 
reduction of noise can be performed. 

[0048] As a magnetic-wedge configuration is shown in drawing 18 other than the shape of sheet metal 
shown in drawing 8 on the other hand, magnetic- wedge 13' constituted in the V character block 
configuration of width-of-face W which made board thickness of a center section thin, then the 
magnetic flux revealed between the contiguity stator magnetic poles 41 can be decreased mostly. As 
the configuration of a stator core 4 is shown in drawing 16 unlike drawing 3 , magnetic pole width of 
face arranges by turns the magnetic pole of a fixed straight configuration, and the magnetic pole which 
formed the pole shoe at the nose of cam, equips the magnetic pole of a straight configuration with the 
coil 5 cast beforehand, and can twist a coil around the magnetic pole in which the pole shoe was 
formed, by the nozzle of a winding machine. 
[0049] 

[Effect of the Invention] Since the permanent magnet rotation electrical machinery which has the 
concentrated- winding stator of this invention was constituted as mentioned above, it has the following 
outstanding effects. 

(1) Since the rotation electrical machinery of this invention has the large slit width size between the 
adjoining stator magnetic poles and the stator winding of the thick line by which the bobbin volume 
was carried out beforehand can be inserted in a stator magnetic pole from the path center side of a 
stator core, a wirewound resistor becomes small and the few rotation electrical machinery of loss is 
obtained by high power. 

(2) Since slot area increases and the number of winding of a stator winding can be increased by having 
made the configuration of a slot pars basilaris ossis occipitalis into the shape of a triangle, big motor 
torque and power generation voltage are obtained. 

(3) several magnetic poles of a stator — several magnetic poles of M and a permanent magnet — the 
ratio of P — M [ :P ] By consisting of =6n: (6n**2), a winding factor becomes large with 0.933 and 
big motor torque and power generation voltage are obtained. Moreover, cogging torque serves as 
small rotation electrical machinery. However, n is taken as two or more integers. 

[0050] (4) Since both insulation is completely separated by having arranged the stator winding for 
motors, and the stator winding for generators, respectively with the number (M/2) of the half of the 
number M of magnetic poles of a stator, safety improves. Moreover, connection working hours with a 
connection board can be shortened according to there being few terminal treatment numbers. 
(5) When the stator core and the permanent magnet have countered soon through an opening, there is 
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little magnetic leakage flux of a permanent magnet. Therefore, effective magnetic flux increases, big 
motor torque is acquired, and an inductance also becomes small. 

(6) By constituting so that the number of winding of the coil for motors and the coil for generators 
may be differed, generator voltage can be beforehand enlarged in consideration of a part for the 
voltage drop by the load of a generator output. 
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